Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.005 Å; R factor = 0.069; wR factor = 0.203; data-to-parameter ratio = 14.0.
In the title compound, C 28 H 32 N 2 O 7 , the 1,4-dihydropyridine ring adopts a flattened boat conformation. The two benzene rings are approximately perpendicular to the dihydropyridine ring, forming dihedral angles of 84.29 (9) and 82.96 (9) with the mean plane of the 1,4-dihydropyridine unit, whereas the ester groups are only slightly twisted relative to this plane, with dihedral angles of 10.6 (1) and 9.0 (1) .
Related literature
For background to the pharmaceutical applications of 1,4-dihydropyridine derivatives, see: Gaveriya et al. (2001) ; Shah et al. (2000 Shah et al. ( , 2002 ; Marchalin et al. (2004) ; Chhillar et al. (2006) .
Experimental
Crystal data (Farrugia, 1997) ; software used to prepare material for publication: PLATON (Spek, 2009) and PARST (Nardelli, 1995 exemplified by nifedipine and nilvadipine, are well known as clinically important drugs since they first appeared on the market in 1975. To date, the structure-activity relationship of the DHPs has indicated that the desired structural characteristic of the substituents at the 4-position of the dihydropyridine nucleus had been thought to be the benzene ring. A favorable substituent on the 4-phenyl ring of DHP derivatives was suggested to be an electron-withdrawing group, such as the nitro group. Nitrophenyl substitution led to many cardiovascular drugs, namely, nilvadipine, nimodipine, nicardipine, nisoldipine, nifrendipine, etc. In view of the above, the crystal structure of the title compound was determined.
The classical preparation method of 1,4-DHP is the Hantzsch method. However, the classical methods were not enough to make pyridine libraries. Development of an efficient and versatile method for the preparation of 1,4 -dihydropyridines is an active ongoing research area and we have synthesized the title compound using catalytic method. In catalytic method the overall yields of the product are higher than the conventional classical method.
As in other dihydropyridine (DHP) structures, the DHP ring exhibits a flatened boat conformation. The N1 and C4 atoms lie 0.138 (3) and 0.336 (3) Å, respectively, from the least-squares plane defined by the remaining four atoms of the DHP ring.
The puckering of the 1,4-DHP ring at N1 and C4, which is important for the biological activity of this class of compounds, is reflected in the torsion angles C3-C4-C5-C6 and C2-C3-C4-C5 which are 27.3 (4) and -26.5 (4)°o, respectively.
The torsion angles about the bonds to N1 are -13.1 (5) (C2-N1-C6-C5) and 13.7 (5)° (C6-N1-C2-C3); All these values indicate that the puckering of the 1,4-DHP ring is largere at C4 site. ethanol (5 ml) were added to the reaction mixture.The reaction mixture was stirred, at room temperature, till the reaction was complet(4h monitored by TLC). The reaction mixture was treated with aqueous Na 2 S 2 O 3 solution and the product was extracted with ethyl acetate (2x 20 ml). The solvent was removed under pressure and the resulting crude product (94%) was recrystallized from ethanol to give the analytical grade pure product. In catalytic method the overall yields of the product are higher than in the conventional classical method.
Refinement
All H atoms were included in calculated positions and refined using a riding model approximation with C-H = 0.93-0.98 Å, and U iso (H) = 1.2U eq (C), exept for the methyl groups where U iso (H) = 1.2U eq (C). 
Special details

